IN THE CLAIMS : 

Please AMEND claims 2, 12, 22, 29, 34, 36, 38, and 40, as follows. Note that all the 
claims currently pending in this appUcation, including those not currently being amended, have 
been reproduced below for the Examiner's convenience. 

1. (Cancelled) 

2. (Currently Amended) An illxmiination optical system having a total reflection type 
light transmitting element, for illuminating a surface to be illuminated, said illumination optical 
system comprising: 

an imaging optical system for forming an image of a light source upon a predetermined 
plane by use of light from the light source; and 

a converting optical system for directing light from the light source image formed by 
said imaging optical system, to said light transmitting element, wherein said conv c rtmg optical 
system is arrang e d to place the prcdetcmiiiicd plane and the light transmitting element has a hght 
entrance surface of said liglit transmitting clement which is disposed in a Fourier transform 
relation with said predetermined plane . 

3. (Previously Amended) An illumination optical system according to Claim 2, wherein 
the light source image formed by said imaging optical system has an illuminance which is larger 



3 



in a portion adjacent an optical axis of the light transmitting element than in a peripheral portion 
about the optical axis. 

4. (Previously Amended) An illumination optical system according to Claim 2, wherein 
said imaging optical system includes an elliptical mirror, wherein the Ught source is disposed at 
one focal point of said elliptical mirror, and wherein the light source image formed by said 
imaging optical system is defined at another focal point of said elliptical mirror. 

5. (Original) An illumination optical system according to Claim 2, wherein the light 
source comprises a Hg lamp. 

6. (Previously Amended) An illumination optical system according to Claim 2, wherein 
said converting optical system includes first and second lens units having the same focal distance 
and being disposed so that a distance between principal points of the two lens units becomes 
equal to the focal distance, and wherein an entrance pupil of the first lens unit is disposed 
substantially in coincidence with the light source image formed by said imaging optical system, 
while an exit pupil of the second lens imit is disposed substantially in coincidence with a Ught 
entrance surface of said light transmitting element. 

7. (Previously Amended) An illumination optical system according to Claim 2, wherein 
said converting optical system includes an optical rod and a lens unit, wherein a light entrance 
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surface of the optical rod is disposed substantially in coincidence with the light source image 
formed by said imaging optical system, and wherein one focal point position of the lens unit is 
disposed substantially in coincidence with a light exit surface of the optical rod, while another 
focal point position of the lens unit is disposed substantially in coincidence with a light entrance 
surface of said hght transmitting element. 

8. (Cancelled) 

9. (Cancelled) 

10. (Cancelled) 

11. (Cancelled) 

12. (Currently Amended) An illumination optical syst e m, system for illuminating a 
surface to be illuminated, with light from a light source and by use of an optical fiber bundle, 
said illumination optical system comprising: 

an imaging optical system for forming an image of a light source on upon a 
predetermined plane, by use of light from the light source; and 

a converting optical system for directing light from the light source image formed by 
said imaging optical system, to said optical fiber bundle, wherein said conve r ting optical syst e m 
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is ar r ang e d to place tlic px cdcteiium e d pldiic md said optical fiber bundle has a light entrance 
surface of said optical fiber bundle which is disposed in a Fourier transform relation with said 
predetermined plane . 

13. (Previously Amended) An illumination optical system according to Claim 12, 
wherein the light source image formed by said imaging optical system has an illuminance which 
is larger in a portion adjacent an optical axis of the light transmitting element than in a peripheral 
portion about the optical axis. 

14. (Previously Amended) An illumination optical system according to Claim 12, 
wherein said imaging optical system includes an elliptical mirror, wherein the light source is 
disposed at one focal point of said elliptical mirror, and wherein the light source image formed 
by said imaging optical system is defined at another focal point of said elliptical mirror. 

15. (Previously Amended) An illumination optical system according to Claim 12, 
wherein the light source comprises a Hg lamp. 

16. (Previously Amended) An illumination optical system according to Claim 12, 
wherein said converting optical system includes first and second lens units having the same focal 
distance and being disposed so that a distance between principal points of the two lens units 
becomes equal to the focal distance, and wherein an entrance pupil of the first lens unit is 
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disposed substantially in coincidence with the light source image formed by said imaging optical 
sj^tem, while an exit pupil of the second lens unit is disposed substantially in coincidence with a 
light entrance surface of said optical fiber bundle. 

17. (Previously Amended) An illumination optical system according to Claim 12, 
wherein said converting optical system includes an optical rod and a lens unit, wherein a light 
entrance surface of the optical rod is disposed substantially in coincidence with the light source 
image formed by said imaging optical system, and wherein one focal point position of the lens 
unit is disposed substantially in coincidence with a Hght exit surface of the optical rod, while 
another focal point position of the lens unit is disposed substantially in coincidence with a light 
entrance surface of said optical fiber bundle. 

18. (Cancelled) 

19. (Previously Amended) An illumination optical system according to Claim 12, 
wherein said optical fiber bundle has a light entrance of one of square shape and rectangular 
shape, and a light exit face of arcuate shape. 

20. (Previously Amended) An illumination optical system according to Claim 12, 
wherein said optical fiber bundle comprises a total reflection type fiber bundle. 
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21. (Previously Amended) An illumination optical system according to Claim 12, 
wherein said optical fiber bundle comprises a distributed refi-activity type optical fiber bundle. 

22. (Currently Amended) An illumination optical system having a total reflection type 
light transmitting element, for illuminating a surface to be illuminated, said illumination optical 
system comprising: 

a plurality of light sources for illuminating a predetermined plane; and 
a converting optical system, disposed between the predetermined plane and said light 
transmitting element, for directing light from said plurality of light sources to said light 
transmitting element, wherein said converting optical syst e m is a rr anged to place the 
p r edet e rmined plane and the light transmitting element has a light entrance surface of said liglit 
t r ansmitting cl e m e nt disposed in a Fourier transform relation with said predetermined plane . 

23. (Original) An illumination optical system according to Claim 22, wherein said light 
transmitting element comprises an optical rod. 

24. (Currently Amended) An illumination optical system according to Claim 22, wherein 
said plurality of light sources comprise a plurality of laser light sources. 

25. (Cancelled) 
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26. (Cancelled) 



27. (Cancelled) 

28. (Cancelled) 

29. (Currently Amended) An illumination optical system for illuminating a surface to be 
illuminated, by use of an optical fiber bundle, said illumination optical system comprising: 

a plurality of light sources for illuminating a predetermined plane; and 
a converting optical system disposed between the predetermined plane and said optical 
fiber bundle, for directing light firom said plurality of Ught sources to said optical fiber bundle, 
wherein said converting optical system is an - ang c d to p lace the p r edctcmiincd plan e and said 
optical fiber bundle has a light entrance surface of said o p tical fibe r bundle which is disposed in a 
Fourier transform relation with said predetermined plane . 

30. (Previously Added) An illumination optical system according to Claim 2, wherein a 
luminous intensity distribution upon the predetermined plane has a distribution of a shape with a 
central void, and wherein said converting optical system is effective to make a luminous intensity 
distribution upon a light entrance surface of said light transmitting element into a distribution of 
a shape without a central void. 
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31. (Previously Added) An illumination optical system according to Claim 12, wherein a 
luminous intensity distribution upon the predetermined plane has a distribution of a shape with a 
central void, and wherein said converting optical system is effective to make a luminous intensity 
distribution upon a Ught entrance surface of said optical fiber bundle into a distribution of a 
shape without a central void. 

32. (Previously Added) An illumination optical system according to Claim 22, wherein a 
luminous intensity distribution upon the predetermined plane has a distribution of a shape with a 
central void, and wherein said converting optical system is effective to make a luminous intensity 
distribution upon a light entrance surface of said light transmitting element into a distribution of 
a shape without a central void. 

33. (Previously Added) An illumination optical system according to Claim 29, wherein a 
luminous intensity distribution upon the predetermined plane has a distribution of a shape with a 
central void, and wherein said converting optical system is effective to make a luminous intensity 
distribution upon a light entrance surface of said optical fiber bundle into a distribution of a 
shape without a central void. 

34. (Currently Amended) An exposure apparatus comprising: 

an illumination optical system having a total reflection type light transmitting element, 
for illuminating a mask, wherein said illumination optical system includes (i) an imaging optical 
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system for forming an image of a light source upon a predetermined plane by use of light from 
the light source, and (ii) a converting optical system for directing light from the light source 
image formed by said imaging optical system, to said light transmitting element, said converting 
optical system being ar r anged to place the pred e t e rmin e d p lane and wherein the light transmitting 
element has a light entrance surface of said light t r ansmitting c l e m e nt which is disposed in a 
Fourier transform relation with said predetermined plane : and 

a projection optical system for projecting a pattem of the mask onto a wafer. 

35. (Previously Added) A device manufacturing method, comprising steps of: 
applying a resist to a wafer; 

transferring, by exposure, a pattem of a mask onto the wafer by use of an exposure 
apparatus as recited in Claim 34; and 

developing the wafer having the pattem transferred thereto. 

36. (Currently Amended) An exposure apparatus comprising: 

an illumination optical system for illuminating a mask with light from a light source 
and by use of an optical fiber bundle, wherein said illumination optical system includes (i) an 
imaging optical system for forming an image of a light source upon a predetermined plane by use 
of light from the light source, and (ii) a converting optical system for directing light from the 
light source image formed by said imaging optical system, to said optical fiber bundle, wherein 
said con V citing o p tical system being a rr anged to place the predetermin e d plane and optical fiber 
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bundle has a light entrance surface of said optical fiber bundle which is disposed in a Fourier 
transform relation with said predetermined plane : and 

a projection optical system for projecting a pattern of the mask onto a wafer. 

37. (Previously Added) A device manufacturing method, comprising the steps of: 
applying a resist to a wafer; 

transferring, by exposure, a pattern of a mask onto the wafer by use of an exposure 
apparatus as recited in Claim 36; and 

developing the wafer having the pattern transferred thereto. 

38. (Currently Amended). An exposure apparatus comprising: 

an illumination optical system having a total reflection type light transmitting element, 
for illuminating a mask, wherein said illumination optical system includes (i) a plurality of light 
sources for illuminating a predetermined plane, and (ii) a converting optical system disposed 
between the predetermined plane and said light transmitting element, for directing light from said 
plurality of light sources, to said light transmitting element, said converting o p tical system be ing 
ar r anged to p lace the prcdctcnniiTcd plan e and wherein the light transmitting element has a Hght 
entrance surface of said liglit t r ansmitting element which is disposed in a Fourier transform 
relation with said predetermined plane : and 

a projection optical system for projecting a pattern of the mask onto a wafer. 
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39. (Previously Added) A device manufacturing method, comprising the steps of: 
applying a resist to a wafer; 

transferring, by exposure, a pattern of a mask onto the wafer by use of an exposure 
apparatus as recited in Claim 38; and 

developing the wafer having the pattern transferred thereto. 

40. (Currently Amended) An exposure apparatus comprising: 

an illumination optical system for illuminating a mask by use of an optical fiber 
bundle, wherein said illumination optical system includes (i) a plurality of Ught sources for 
illuminating a predetermined plane, and (ii) a converting optical system disposed between the 
predetermined plane and said optical fiber bundle, for directing light fi-om said plurality of light 
sources, to said optical fiber bundle, wherein said converting optical system being ar r anged to 
place the pxcdctuniin u d plane and optical fiber bundle has a light entrance surface of said optical 
fiber bundle which is disposed in a Fourier transform relation with said predetermined plane : and 

a projection optical system for projecting a pattern of the mask onto a wafer. 

41. (Previously Added) A device manufacturing method, comprising the steps of: 
applying a resist to a wafer; 

transferring, by exposure, a pattern of a mask onto the wafer by use of an exposure 
apparatus as recited in Claim 40; and 

developing the wafer having the pattem transferred thereto. 
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